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ABSTRACT:

Primary urethral carcinoma (PUC) is a rare malignancy with limited treatment options.
The purpose of this overview is to outline current strategies for this patient setting. Most
of the current literature contains retrospective studies with small sample sizes and non-
intuitive treatment instructions. The difficulty in treating this disease begins with
diagnosis. Proximal (posterior) tumors may be missed until late in the disease because
they are difficult to palpate during the physical examination. Early-stage distant tumors
may also be misdiagnosed as infections, delaying treatment and potentially worsening
prognosis. Our patient was diagnosed as having primary urethral cancer in the First
Clinical Hospital of Yichang by cystoscopy and biopsy. Due to her advanced age, poor
health and economic conditions, she refused to undergo radical surgery. Since there is
no clear guideline for the treatment course of primary urethral cancer clinically,
different hospitals have different surgical methods and postoperative concomitant
treatments, resulting in different prognosis effects. Additional studies with standardized
treatment approaches for patients, preferably in a randomized prospective controlled

setting, are needed to advance evidence-based treatment approaches.

Introduction

Primary urethral carcinoma (PUC) is a rare malignancy,
accounting for less than 1% of all malignancies (1). The
annual incidence in the United States is 4.3 per 1 million
men and 1.5 per 1 million women (2). The three major
histologic subtypes of PUC are urothelial carcinoma
(UC), squamous cell carcinoma (SCC), and
adenocarcinoma (AC) (3). Current standards for treating
PUC are not well established and consensus is needed on
the best therapeutic strategies to treat PUC (4). Urothelial
carcinoma (UC) is the most common histologic type in
men, accounting for 47-73% of PUCs. Squamous cell
carcinoma accounts for 12-30% and adenocarcinoma
accounts for 5-16% [5,6,7]. UC is also the most common
histologic type in women, accounting for approximately
45% of PUCs, although adenocarcinoma is more
common than squamous cell carcinoma at 29% and 19%,
respectively [8]. Dirksen et al. We also confirmed that
adenocarcinoma was the most serious malignancy,

70

followed by squamous cell carcinoma and transitional
cell carcinoma [8]. This can be explained by the fact that
adenocarcinoma likely arises as lymph node metastasis,
leading to disease progression [8]. Early diagnosis of
PUC is of great importance for clinical management, as
this early-stage cancer has no obvious symptoms and
lacks specific screening indicators. In the middle and late
stages, there are some obvious symptoms, such as: B.
Dysuria, dyspareunia, irritation, haematuria, etc. Several
types of tests are used to diagnose PUC, including
magnetic resonance imaging (MRI) and computed
tomography (CT), but cystoscopy and biopsy are the
most accurate. Given the low prevalence of this cancer,
there are no uniform standards for the management and
treatment of PUC, and different hospitals have different
treatments for different histological PUC types. Less
than 1% of all malignancies are primary urethral
carcinomas (PUC), a rare malignant tumour. According
to the Surveillance, Epidemiology and End Results
(SEER) registry, the annual incidence of PUC in men and
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women in Europe is estimated to be 1.6 per million and
0.6 per million, respectively, with an age-standardized
ratio, whereas in the USA it is 4.3 per million and 1.5 per
million [9,10]. The highest incidence rate was among
African Americans (3.33/1 000 000), then among
Caucasians (1.72/1 000 000), Hispanics (1.57/1 000
000), and other racial groups (1.57/1 000 000) [11]. The
SEER program conducted an analysis, and it found that
PUC incidence peaked in people over 75. According to
an analysis by the SEER program, the peak incidence of
PUC was in the more than 75 years of age group (7.6 per
million) and almost negligible in ages less than 55 years
[12].

2. Diagnostic assessment
2.1. Clinical history

Early on, PUC patients might not exhibit any distinct
symptoms and might be misdiagnosed with more typical
urethral strictures, particularly if they are female. More
than 70% of women report recurrent urinary tract
infections, irritable voiding symptoms, or dyspareunia.
Once diagnosed, the majority of female patients would
have T3-4NOMO stage disease (29%) whereas the
majority of male patients would have TINOMO stage
disease (32%) [13]. More importantly PUC patients
would initially face with visible hematuria or bloody
urethral discharge symptoms. Locally sophisticated PUC
patients(T3 / T4)(45 %e57 %) may face with furthermore
symptoms, as an example an extra-urethral mass, bladder
outlet any hindrance, pelvic sting, urethrocutaneous
fistula, abscess formation, or dyspareunia[ 14].

2.2. Clinical examination

Clinical evaluation of patients included digital rectal
examination in males and pelvic examination with
urethral palpation in females. In males, suspected
hardening of the external genitalia can be palpated or
probed through physical examination with a finger
through the rectum. In women, bilateral inguinal
palpation should be performed to assess local clinical
staging to assess the presence of enlarged lymph nodes
(LN) with determination of location, size, and mobility
[20]. A bimanual examination should also be performed
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to determine the local clinical stage and exclude the
presence of colorectal or gynaecological malignancies
[21].

2.3. Urinary cytology

Cytological assessment of urine specimens could be
utilized to locate the PUC with sensitivity of 50 %e80 %
[22]. Detection rates of urinary cytology depended on the
pathological write. For male patients, the sensitivity
values for urothelial carcinoma (UC) and squamous cell
carcinoma (SCC) were stated to be 80 %and 50 % |,
respectively.in the meantime for female patients, the
sensitivity values for UC and SCC were found to be 50
%and 77 % , respectively[23].

2.4. Cytological assessment of urine specimens

Cystoscopy and urethral biopsy can be used to assess the
extent of the urethral tumor, its location, and the
underlying histology [23]. Biopsy sites (proximal or
distal) should be marked and sent to the pathologist with
clinical information. Urethral cystoscopy can also be
used to rule out associated bladder tumors, since urethral
cancer can also originate in the bladder via
micrometastases [24]. Transurethral resection of larger
lesions can be performed for histological diagnosis. In
patients with suspected ulcerative urethritis or prostatic
ducts, resectoscopic biopsy of the prostatic urethra can
be helpful in diagnosing ulcerative prostatitis, as
described in more detail below.

2.5. Diagnosis of UC of the prostate

The American Joint board on Cancer developed a TNM
staging treat specifically for PUC (Table 1) [15,16]. The
T is positive by the how much of tumor invasion, N is
amount of lymph node involvement, and M is a
measurement of the amount of metastasis. This TNM
method is establish with the aim of quantify the how
much of PUC involvement in a patient to be utilized as
an algorithm key for expanding a treatment approach.
The diagnosis and staging of PUC are positive by a
mixture of physical exam, imaging, and biopsy (Figure
1) [17].
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Table 1: Reprinted with permission from the American Joint Committee on Cancer—TNM tumor staging for urethral
cancer (15). T refers to the extent of tumor invasion, N refers to the extent of lymph node involvement, and M refers to
the extent of metastasis

Stages Details

T stage

TX Tumor cannot be assessed

Tis Carcinoma in situ

Ta Non-invasive carcinoma

T1 Lamina propria invasion

T2 Spongiosum, prostate, or periurethral muscle invasion
T3 Cavernosum, vagina, or bladder neck invasion
T4 All regional nodes are negative

N stage

NO All regional nodes are negative

N1 Single positive node <2 cm

N2 Single positive node >2 cm or multiple nodes
M stage

MO No metastasis

M1 Distant metastasis

Grading of urothelial urethral carcinoma

PUNLMP  Papillary urothelial neoplasm of low malignant potential
Low grade Well differentiated

High grade Poorly differentiated

Grading of nonurothelial urethral carcinoma

Gx Tumor grade not assessable
Gl Well differentiated

G2 Moderately differentiated
G3 Poorly differentiated

TNM = tumour-node-metastasis; WHO = World Health Organization.
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PUC has been disorderly and hard to discover, so this
tumor is frequently not detected unless after stages [18].
common methods for detecting PUC signify physical
exam, cystoscopy with confirmatory tissue biopsy, and
imaging. The elusiveness and rarity of this malignancy
may make it overlooked unless after stages—delaying
treatment unless it manifests into sophisticated disease
therefore reducing generally speaking survival. Since
there exist more determined responses with before time
juncture and asymptomatic PUC [18,19], it's optimal to
find these tumors before time in advance of symptoms
occur. Bimanual examination ought to be carried out for
local clinical staging and to exclude the presence of
colorectal or gynaecological malignancies [21].

2.6. Diagnostic imaging

Radiographic imaging can help assess local tumor extent
and detect lymphatic spread and distant metastases in
patients with urethral carcinoma. A combination of
tumor biopsy, magnetic resonance imaging (MRI), and
computed tomography (CT) can help in the diagnosis and
classification of urethral cancer [25]. Regarding imaging,
computed tomography (CT) of the chest, abdomen and
pelvis is strongly recommended to assess soft tissue and
lymph node involvement and to identify distant
metastases. CT scans should include pre- and post-
contrast images and time-delayed series to allow
assessment of the entire urinary tract. Recently, the
literature has shown that magnetic resonance imaging
(MRI) is a superior imaging modality for assessing
disease onset due to its high sensitivity in assessing local
tumor involvement and response to chemoradiotherapy
[26,27].

3. Treatment of PUC

The male urethra is divided into anterior (shoe bone
sinus, penile and bulbar urethra) and posterior
(membranous urethra, prostatic urethra). Lymphatic
vessels from the anterior urethra drain sequentially to the
superficial and deep inguinal lymph nodes and then to the
pelvic (external iliac) lymph nodes, while lymphatic
vessels from the posterior urethra drain to the pelvic
lymph nodes [28].

Male urethral tumours are generally classified based on
location and histology. The bulbomembranous urethra is
most commonly affected, accounting for 60% of
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tumours, followed by the penile urethra and the prostate.
Rabbani's SEER study showed that urothelial carcinoma
(77.6%) made up the majority of primary urethral
carcinomas, followed by squamous cell carcinoma
(11.9%), adenocarcinoma (5%) and other histologist (5th
and 5th).5%).[29] Tumor histology also varies with the
location of the urethra: carcinomas of the prostatic
urethra are primarily urothelial/transitional  cell
carcinomas, while penile and bulbomembranous
carcinomas of the urethra tend to be scaly.[30]

Men with UKA may have symptoms that make urination
difficult or irritating, such as B. dysuria, decreased
urinary flow, urinary retention and perineal urethral pain,
Urethrocutaneous stricture or fistula [20,31-32].

The female urethra is much shorter than the male, being
generally 3-4 cm long. It is divided into anterior (distal
one-third) and posterior (proximal two-thirds), which is
an important distinction when considering surgical
treatment. The proximal third of the female urethra is
lined with urothelial transitional epithelium, while the
other two-thirds are lined with stratified squamous
epithelium. The lymphatic vessels of the posterior
urethra in women drain into the pelvic lymph nodes
(internal, external, and obturator lymph node chain),
while the urethra and labia minora in women drain into
the superficial and then the deep inguinal lymph node.
[33]

In contrast to urethral cancer in males, PUC in the female
typically occurs along the entire length of the
urethra.[34] Furthermore, with regards to histology,
urothelial carcinoma is the most common tumor type in
female PUC (30-45%), followed by adenocarcinoma
(29%) and squamous cell carcinoma (19-28%)
according to SEER data and a study from the Netherlands
National Cancer Registry [6,35]. The incidence rate of
adenocarcinoma (0.26-1.4 cases/million person years;
PY) is higher than urothelial carcinoma (0.12-0.7
cases/million PY) and squamous cell carcinoma (0.12—
0.76 cases/million PY) among females age 35-64.
However, among women 65-84 years of age, the
incidence rate of adenocarcinoma (1.5-1.6 cases/million
PY) drops below urothelial (2.1-3.7 cases/million PY)
and squamous cell carcinoma (1.9-2.9 cases/million PY)
[6].

PUC adenocarcinoma is observed more often in women
than men and is thought to arise from Skene's ducts [36].
The two predominant histologic subtypes of
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adenocarcinoma are clear cell and columnar/mucinous.
The clear cell subtype arises from the distal aspect of the
duct and can be positive for prostate specific antigen
(PSA) whereas the columnar/mucinous subtype arises
from the proximal aspect of the duct, is similar to colonic
or endocervical adenocarcinoma, and is
carcinoembryonic antigen positive [37].

The majority of women diagnosed with PUC are
symptomatic at the time of presentation, with greater
than 70% of women reporting recurrent urinary tract
infections, irritative voiding symptoms, or dyspareunia,
while obstructive voiding and hematuria are less
common presenting symptom [38].

3.1. Treatment of PUC in males

There are currently no treatment guidelines that
specifically address urethral irritable bowel syndrome.
However, urethral CIS is behaviourally life-threatening
and may bear some biological resemblance to bladder
CIS rather than penile CIS. In untreated urethral CIS,
lymph node involvement occurs in half of the cases [29].
Surgical excision of the urethra to achieve negative
margins can be performed as an appropriate management
strategy whenever possible [30].

Dissection of the LN in the presence of detectable
lymphadenopathy and other high-grade disease features
such as lymphangiopathy is recommended and may
result in a survival benefit [31].

Distal urethral tumours have significantly better survival
rates than proximal tumours. In a previous study, penile-
conserving surgery in patients with pT1-3NO-2 distal
urethral carcinoma was not associated with local
recurrence even with resection margins less than 5 mm
[32]. In a retrospective study of 18 patients with tumours
confined to the gastrointestinal tract, navicular fossa and
urethra of the penis, penile-conserving surgery was
performed and there was no local recurrence with a
median follow-up of months out of 26 months [33] .
However, some studies have shown that penile-
conserving surgery may be associated with a higher risk
of progression in patients with positive proximal
margins, particularly those with lymphatic and perineural
invasion of the primary tumor [34]. Therefore, organ-
preserving therapy should only be offered to very select
individuals based on a histopathological analysis of the
proximal urethral material [35].
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If the tumor was localized in the urethra, urethral
resection with or without cystoprostatectomy should be
performed in men. Transurethral resection may be
appropriate for low-grade lesions. In the case of stage T2
lesions, complete penectomy and urethral resection with
possible cystoprostatectomy and pelvic
lymphadenectomy were required to allow local control
of the disease [36]. However, despite these therapies,
proximal UKA was associated with poor survival
outcomes and progression to distant metastases within 6
months and required adjuvant and neoadjuvant
chemoradiotherapy, particularly in CTS [37].

3.2. Treatment of PUC in females
3.2.1. Anterior Urethra

The extent of tumor involvement influences how anterior
female PUC is managed. Small, distant urethral tumors
may be treated with laser therapy or endoscopic
resection. A different course of action for tiny, exophytic
anterior urethral tumors is partial urethrectomy.
Nevertheless, there is little evidence of local control
using urethral sparing techniques with a single modality.
Five-year crude survival was 64% and five-year disease-
specific survival was 66%, according to a short
observational research by DiMarco et al. urine
continence difficulties were the most common,
accounting for 42% of new cases of stress incontinence
and 8% of cases of urine retention[41].

Treatment with surgery that spares the bladder has been
reported for advanced anterior urethral tumors that are
carefully chosen. This entails a transvaginal radical
urethrectomy, with the bulbocavernosus muscles on both
sides and all surrounding periurethral soft tissue from the
pubic symphysis to the bladder neck as the limits of
resection. A catheterizable route, such as an
appendicovesicostomy, is subsequently constructed after
the bladder neck is closed [42,41].Women with localized
anterior PUC may have the best chance of a local cure
with a radical urethrectomy.Women with localized
anterior PUC may have the best chance of a local cure
with a radical urethrectomy[43].

An appropriate organ-sparing substitute for surgery in
PUC female patients is radiation therapy employing
either radiation from an external beam therapy,
brachytherapy, or both.Reference code 56 Anterior
tumors have a 71-74% five-year  survival
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rate[44,45].However, 16-49% of patients experience
radiotherapy-related problems, which can be significant.
Radiation cystitis, urethral stricture, vesicovaginal
fistula, and perineal desquamation are a few examples of
these consequences[44,46]

3.2.2. Posterior Urethra

Comparison with PUC of the anterior urethra, patients
treated with surgery, radiation therapy, or a combination
of these modalities had a worse five-year overall survival
(54% vs.25%) and disease-specific survival (69% vs.
46%) for PUC involving the posterior female urethra
[47].Surgery for anterior pelvic exenteration includes
extended pelvic lymphadenectomy, hysterectomy,
urethrectomy, cystectomy, and oophorectomy. With
regard To obtain a negative margin, more vulva or
vaginal resections might be required.An evaluation of the
results of radical surgical therapy alone is challenging
because some of the patients had adjuvant radiation
and/or chemotherapy. A single study by Dalbagni et al.
reported a median survival after cystectomy of 36
months. Another single institution series of 27 patients
who underwent complete extirpative surgery noted a
five-year crude and disease specific survival of 39% and
52% respectively [41].

It has been proposed that radiation monotherapy is an
option to drastic surgery. Milosevic et al. discussed their
experiences treating PUC women with external radiation
both with and without brachytherapy. 56% of the 27
patients who were part of the study had involvement in
the proximal urethra. Over the course of a median follow-
up of 7.6 years, the relapse-free rate was 37% and the
cause-specific survival was 20%. For women with
proximal urethral involvement, advanced stage disease,
or tumors expanding into surrounding organs,
brachytherapy did not enhance cause-specific survival,
although it did improve local control when combined
with external radiation [46].Based on data gathered after
surgery, there appears to be no difference in the rate of
local recurrence after radiation therapy [47].

As previously stated, radiation therapy side effects are
not unusual. Of the 55 women in an MD Anderson series
with anterior or posterior PUC, 49% had problems
related to radiation. In total, 20% of cases involved
urethral stricture, 18% involved fistula or necrosis, and
11% involved cystitis or bleeding [44].
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Women with advanced PUC may benefit most from
multimodal therapy, which combines chemotherapy,
radiation, and surgery; however, the precise combination
or order of modalities needs to be determined.
Neoadjuvant radiation plus surgery was proven to
considerably increase local recurrence-free survival in
the Dalbagni et al series [47].A study by Dayyani et al.
that included a cohort of men (36%) and women (64%)
with advanced PUC found that neoadjuvant platinum-
containing chemotherapy regimens followed by surgery
provided an overall survival benefit relative to
chemotherapy alone. This was covered earlier (male
bulbar urethra section). In particular, at the three-year
follow-up, 44% of the nine patients who had lymph node
metastases at the time of diagnosis were clear of illness
[48].

4. Follow-up

The treatment of PUC patients necessitates follow-up,
which should be targeted to each patient's unique risk
factors. But no precise guidelines have thoroughly
examined the surveillance regimes. Guidelines from the
European Association of Urology have only suggested
that patients undergoing urethra-sparing surgery should
have a more thorough follow-up [38]. An out-patient
visit, urine cytology, urethrocystoscopy, uroflow, and
cross-sectional imaging were all part of the PUC
surveillance protocol in one study. These procedures
were performed 3-6 months following surgery and then
every 6 months for a minimum of 2 years [39]. In another
investigation, PUC patients were followed up on for a
brief period of time, initially every 2-4 weeks at an
outpatient clinic, and then every six months. A
comprehensive follow-up program was implemented for
patients who had extensive urethral restoration. This
included laboratory testing, uroflow, regressive
urethrography, and yearly urine cytology [40].

5. Conclusion

The tumour’s severity, clinical nature, and location
should all be taken into consideration when managing
PUC. Organ sparing techniques can be applied to
individuals with superficial and distal urethral lesions,
whereas an ideal multimodal treatment plan should be
employed for patients with more advanced illnesses.
Future multi-institutional collaborations should be held
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more frequently to look at more effective PUC treatment
options.

6. Acknowledgement

The CV Raman Research Wing of JBIT college of
pharmacy and its  departmental authority are
acknowledged and greatly appreciated by all of the
authors for their assistance in conducting this research.
The confidential referee, for their critical evaluation of
the work and helpful suggestions for revisions, is also
greatly appreciated by the writers.

References

1. Zinman LN, Vanni AJ. Management of proximal
primary urethral cancer: should multidisciplinary
therapy be the gold standard? Urol Clin North Am
2016;43:505-13.

2. Swartz MA, Porter MP, Lin DW, et al. Incidence of
primary urethral carcinoma in the United States.
Urology 2006;68:1164-8.

3. Gakis G, Witjes JA, Comperat E, et al. EAU
guidelines on primary urethral carcinoma. Eur Urol
2013;64:823-30.

4. Dalbagni G, Zhang ZF, Lacombe L, et al. Female
urethral carcinoma: an analysis of treatment outcome
and a plea for a standardized management strategy.
Br J Urol 1998;82:835-41.

5. Visser O, Adolfsson J, Rossi S, et al. Incidence and
survival of rare urogenital cancers in Europe. Eur J
Cancer (Oxford, England : 1990). 2012;48(4):456—
64.

6. Swartz MA, Porter MP, Lin DW, et al. Incidence of
primary urethral carcinoma in the United States.
Urology. 2006;68(6):1164-8.

7. Rabbani F. Prognostic factors in male urethral cancer.
Cancer. 2011;117(11):2426-34.

8. Derksen JW, Visser O, de la Riviere GB, et al.
Primary urethral carcinoma in females: an
epidemiologic study on demographical factors,
histological types, tumour stage and survival. World
J Urol. 2013;31(1):147-53.

9. 0. Visser, J. Adolfsson, S. Rossi, J. Verne, G. Gatta,
M. Maffezzini, et al. the RARECARE working
group. Incidence and survival of rare urogenital
cancers in Europe Eur J Cancer, 48 (2012), pp. 456-
464

76

10. M. Aron, S. Park, B.M. Lowenthal, S. Gupta, D.
Sahoo, J.C. Cheville, et al. Primary female urethral
carcinoma: proposed staging modifications based on
assessment of female urethral histology and analysis
of a large series of female urethral carcinomas Am J
Surg Pathol, 44 (2020), pp. 1591-1601

11.M. Wenzel, L. Nocera, C. Colla Ruvolo, C.
Wirnschimmel, Z. Tian, S.F. Shariat, et al. Incidence
rates and contemporary trends in primary urethral
cancer. Cancer Causes Control, 32 (2021), pp. 627-
634

12. Cassell 3rd Ayun, Burgess Manobah, Soeghen Willie
Diagnostic and therapeutic challenges of rare
urogenital cancers: urothelial carcinoma of the renal
pelvis, ureters and urethra World J Oncol, 12 (2021),
pp. 20-27

13.J. Krukowski, M. Czajkowski, J. Kilacz, O.
Wawrzaszek, M. Golebiewska, M.
MatuszewskiPrimary urethral carcinoma—
unexpected cause of urethral stricture. Case report
and review of the literature Med Ultrason, 21 (2019),
pp. 494-496

14.Janisch F, Abufaraj M, Fajkovic H, Kimura S, lwata
T, Nyirady P, et al. Current disease management of
primary urethral carcinoma. Eur Urol Focus
2019;5:722e34.

15. Amin MB, Edge SB. AJCC cancer staging manual.
Springer, 2017.

16.Edge SB. AJCC cancer staging manual. Springer
2010;7:97-100.

17. Stewart SB, Leder RA, Inman BA. Imaging tumors
of the penis and urethra. Urol Clin North Am
2010;37:353-67.

18. Dalbagni G, Zhang ZF, Lacombe L, et al. Male
urethral carcinoma: analysis of treatment outcome.
Urology 1999;53:1126-32.

19. Boorjian SA, Kim SP, Weight CJ, et al. Risk factors
and outcomes of urethral recurrence following radical
cystectomy. Eur Urol 2011;60:1266-72.

20.Zinman LN, Vanni AJ. Management of proximal
primary urethral cancer: should multidisciplinary
therapy be the gold standard? Urol Clin
2016;43:505e13.

21.Karnes RJ, Breau RH, Lightner DJ. Surgery for
urethral cancer. Urol Clin 2010;37:445e57.

22.Barkan GA, Wojcik EM, Nayar R, Savic-Prince S,
Quek ML, Kurtycz DF, et al. The Paris System for


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(3), 70-78 | ISSN:2251-6727

reporting urinary cytology: the quest to develop a
standardized terminology. Acta Cytol
2016;60:185€97.

23.Wang N, Min J, Wei Q, Tan W, Dang Q. Primary
urothelium carcinoma of the distal urethra in a male:
case report and literature review. Onco Targets Ther
2020;13:6011€5.

24. Gakis G, Efstathiou JA, Daneshmand S, Keegan KA,
Clayman RH, Hrbacek J, et al. Oncological outcomes
of patients with concomitant bladder and urethral
carcinoma. Urol Int 2016;97:134e41.

25.25.Walsh E, Kelly N, Daly P, Shah N, Cullen I.
Urethral cancer managed with phallus preserving
surgery: a case report. J Med Case Rep 2021;15:91.

26. Stewart SB, Leder RA, Inman BA. Imaging tumors
of the penis and urethra. Urol Clin North Am.
2010;37(3):353-367. d0i:10.1016/j. ucl.2010.04.014

27. Gourtsoyianni S, Hudolin T, Sala E, Goldman D,
Bochner BH, Hricak H. MRI at the completion of
chemoradiotherapy can accurately evaluate the extent
of disease in women with advanced urethral
carcinoma undergoing anterior pelvic exenteration.
Clin Radiol. 2011;66(11):1072-1078.
doi:10.1016/j.crad.2011.07.039

28. Ray B, Canto AR, Whitmore WF. Experience with
primary carcinoma of the male urethra. J Urol. 1977.
doi:10.1016/S0022-5347(17) 58546-8

29. Rabbani F. Prognostic factors in male urethral
cancer. Cancer. 2011;117(11):2426-2434.
doi:10.1002/cncr.25787

30. Karnes RJ, Breau RH, Lightner DJ. Surgery for
urethral  cancer. Urol Clin  North  Am.
2010;37(3):445-457. doi:10.1016/j.ucl.2010.04.011
14. Zhang M, Adeniran AJ, Vikram R, et al.
Carcinoma of the urethra. Hum Pathol. 2018.
doi:10.1016/j.humpath.2017.08.006

31. Kent M, Zinman L, Girshovich L, Sands J, Vanni A.
Combined chemoradiation as primary treatment for
invasive  male urethral cancer. J  Urol.
2015;193(2):532-537.
doi:10.1016/j.juro.2014.07.105

32. Dalbagni G, Zhang ZF, Lacombe L, Herr HW. Male
urethral carcinoma: analysis of treatment outcome.
Urology. 1999;53 (6):1126-1132.
doi:10.1016/S0090-4295(98)00659-1

33. Carroll PR, Dixon CM. Surgical anatomy of the male
and female wurethra. Urol Clin North Am.

77

1992;19(2):339-346. doi:10.1016/ S0094-
0143(21)00397-9

34. Zhang M, Adeniran AJ, Vikram R, et al. Carcinoma
of  the urethra. Hum Pathol. 2018.
doi:10.1016/j.humpath.2017.08.006

35. Derksen JW, Visser O, de la Riviere GB, Meuleman
EJ, Heldeweg EA, Lagerveld BW. Primary urethral
carcinoma in females: an epidemiologic study on
demographical factors, histological types, tumour
stage and survival. World J Urol. 2013;31 (1):147—
153. d0i:10.1007/s00345-012-0882-5

36. Dodson MK, Cliby WA, Keeney GL, Peterson MF,
Podritz KC. Skene’s gland adenocarcinoma with
increased serum level of prostate-specific antigen.
Gynecol Oncol. 1994;55(2):304-307.
doi:10.1006/gyno.1994.1294

37. Dell’Atti L, Galosi AB. Female urethra
adenocarcinoma.  Clin  Genitourin ~ Cancer.
2018;16(2):263-€267.
doi:10.1016/j.clgc.2017.10.006

38. G. Gakis, H.M. Bruins, R. Cathomas, E.M.
Compérat, N.C. Cowan, A.G. van der Heijden, et al.

39. C.C. Peyton, M. Azizi, J. Chipollini, C. Ercole, M.
Fishman, S.M. Gilbert, et al.

40.J.A. Pedrosa, S.P. Amstutz, R. Bihrle, M.J. Mellon

Distal urethrectomy for localized penile squamous
carcinoma in situ extending into the urethra: an
updated series

Int Urol Nephrol, 46 (2014), pp. 1551-1555

41. DiMarco DS, DiMarco CS, Zincke H, et al. Surgical
treatment for local control of female urethral
carcinoma. Urol Oncol Semin Orig Investig. 2004.
d0i:10.1016/S1078-1439(03)00174-1

42.Karnes RJ, Breau RH, Lightner DJ. Surgery for
urethral cancer. Urol Clin North Am.
2010;37(3):445-457. d0i:10.1016/j.ucl.2010.04.011

43.Gakis G, Witjes JA, Compérat E, et al. EAU
guidelines on primary urethral carcinoma. Eur Urol.
2013;64(5):823-830.
d0i:10.1016/j.eururo.2013.03.044

44, Garden AS, Zagars GK, Delclos L. Primary
carcinoma of the female urethra results of radiation
therapy. Cancer. 1993;71(10):3102-3108.
d0i:10.1002/1097-0142(19930515)71:10<3102::aid-
cncr2820711034>3.0.C0O;2-2


http://www.jchr.org/
https://doi.org/10.1016/j.ucl.2010.04.011
https://doi.org/10.1016/j.ucl.2010.04.011
https://doi.org/10.1016/j.eururo.2013.03.044
https://doi.org/10.1016/j.eururo.2013.03.044
https://doi.org/10.1002/1097-0142(19930515)71:10%3c3102::aid-cncr2820711034%3e3.0.CO;2-2
https://doi.org/10.1002/1097-0142(19930515)71:10%3c3102::aid-cncr2820711034%3e3.0.CO;2-2

Journal of Chemical Health Risks
www.jchr.org
JCHR (2024) 14(3), 70-78 | ISSN:2251-6727

45. Weghaupt K, Gerstner GJ, Kucera H. Radiation
therapy for primary carcinoma of the female urethra:
a survey over 25 years. Gynecol Oncol. 1984.
doi:10.1016/0090-8258(84)90060-X

46. Milosevic MF, Warde PR, Banerjee D, et al. Urethral
carcinoma in women: results of treatment with
primary radiotherapy. Radiother Oncol.
2000;56(1):29-35. doi:10.1016/S0167-
8140(00)00208-5

47.Dalbagni C, Zhang ZF, Lacombi- L, Hi-Rr HW.
Female urethral carcinoma: an analysis of treatment
outcome and a plea for a standardized management
strategy. Br ~ J Urol. 1998;82(6):835-841.
doi:10.1046/j.1464-410X.1998.00878.x

48. Dayyani F, Pettaway CA, Kamat AM, Munsell MF,
Sircar K, Pagliaro LC. Retrospective analysis of
survival outcomes and the role of cisplatin-based
chemotherapy in patients with urethral carcinomas
referred to medical oncologists. Urol Oncol Semin
Orig Investig. 2013.
doi:10.1016/j.urolonc.2012.01.011

78


http://www.jchr.org/
https://doi.org/10.1016/S0167-8140(00)00208-5
https://doi.org/10.1016/S0167-8140(00)00208-5
https://doi.org/10.1046/j.1464-410X.1998.00878.x
https://doi.org/10.1046/j.1464-410X.1998.00878.x

